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Researchers analysing the time lapse between sample collection and species 
recognition estimate that half the missing plant species have already been 
collected. Michael Gross reports.
Herbaria source of new plant speciesHerbaria around the world store 
plant samples collected over the 
last centuries as dried specimens, 
typically mounted on cardboard. 
These specimens, if properly 
analysed and described  
scientifically, give an important 
overview of species-level  
biodiversity. Estimates indicate that 
around 80% of the Earth’s flowering 
plant species have already been  
described, but where should 
researchers go looking for the 
anticipated 70,000 missing  
species? New research suggests  
that as many as half of these  
are already represented in  
herbaria, awaiting their  
recognition. Robert Scotland at the University 
of Oxford’s Department of Plant 
Sciences and Dan Bebber from 
the Earthwatch Institute, working 
with colleagues from the Natural 
History Museum London, Royal 
Botanic Gardens Kew, Royal Botanic 
Garden Edinburgh, and Missouri 
Botanical Garden at St. Louis, have 
systematically analysed publications 
reporting new plant species to monitor 
the time lapse between sample 
collection and species description. 
The results, published in Proceedings 
of the National Academy of Sciences 
online*, show that this time lapse can  
range from one year to 20 years, 
with a median of around 25 years. 
(For reports published in Kew Bulletin the median was 22–25 years, for 
the smaller number of reports from 
monographs it was 25–34 years.) 
This indicates that half of the species 
now known have needed a quarter of 
a century or longer to be identified. 
As the analysis can  
only be based on the species that 
were eventually described, there  
may still be a hidden fraction 
including those that may never get 
recognised.
Currently, around 2,000 new 
species of flowering plants are 
being described every year, but this 
discovery rate is expected to decline 
as fewer remain to be discovered. 
Modelling the development 
anticipated for the next few decades, 
Scotland and colleagues predict 
that around half of the estimated 
70,000 missing species have already 
been collected and are just sitting Time-lag: A herbarium specimen of Strobilanthes paniculiformis collected in 885 in the Naga Hills of eastern India was described and pub-
lished only 2 years later. Specimen: copyright The Board of Trustees of the Royal Botanic Gardens, Kew, reproduced with the consent of the 
Royal Botanic Gardens, Kew. Photograph: Sudhansu Sekhar Dash.
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What turned you on to biology 
in the first place? Sir David 
Attenborough. As a kid, seeing 
him squeezing his way through a 
termite nest or some bug/snake/
whatnot-infested tree in the jungle, 
while animatedly recounting some 
spectacular piece of biological 
wonder made a strong impression. 
Basically, I wanted to be him. 
However, since that proved difficult, 
I had to settle on the next best thing 
and became a biologist. 
What brought you to olfactory 
neuroethology? As an 
undergraduate I spent quite 
some time on the arctic tundra of 
Q & Ain a drawer somewhere awaiting identification. 
“Many people think that 
discovering new species is just 
about going on expeditions to 
exotic locations and collecting new 
specimens, but the truth is that 
thousands of new plant species are 
lying neglected and unidentified in 
cupboards, drawers and cabinets 
around the world,” Oxford’s Robert 
Scotland said.
The reason for this phenomenon, 
the researchers say, is that herbaria 
are often overburdened with  
samples and understaffed. If samples 
are sitting on shelves but nobody 
with the relevant expertise is at hand 
to identify them correctly, they  
may be misplaced or relegated to the 
bottom drawer, as Scotland found  
out during his own taxonomic 
research.
Scotland and colleagues 
 predict that around half of  
the estimated 70,000  
missing species have already 
been collected and are  
just sitting in a drawer  
somewhere awaiting  
identification
 “Our own research into one 
particular genus of flowering 
plants, Strobilanthes, described 
60 new species from specimens 
which had been sitting unexamined 
in herbaria for a long time,” said 
Scotland. One of these species had 
been collected in 885 and had to 
wait 2 years for its description. 
“We now know that this pattern of 
new species going unrecognised 
is repeated at the world’s greatest 
plant collections, hindering efforts 
to monitor global biodiversity and 
measure the impact of human 
activity on plants and animals,” 
Scotland added. 
This finding has important 
implications regarding the funding 
of taxonomic research. “This 
emphasizes the importance of 
channelling adequate funds to the 
world’s herbaria in order to increase 
levels of taxonomic expertise so 
that they can deal with the often substantial backlog of unprocessed 
collections while at the same time 
maintaining existing collections,” the 
authors write.
The researchers also suggest 
that field work should be focused 
on localities that have been 
underrepresented so far, and that 
taxonomic research should be better 
coordinated globally. They also 
call for “widened access to global 
collections through the exchange and 
large-scale digitisation of existing 
specimens.” They foresee a point 
when practically all flowering plant 
species will have been collected, 
and “herbarium cabinets will still 
represent a final frontier for the 
discovery of a large number of new 
species”.
Beyond the academic knowledge 
of taxonomy and the expansion of 
species inventories, the  
availability of complete and  
detailed species records is also 
important as a tool to assess 
impacts of human activities and of 
climate change. “Conservation of 
biodiversity on an increasingly  
warm and crowded planet is  
one of the central challenges for 
the coming century. We should 
remember that the concept of 
Biodiversity Hotspots, ecosystems 
with high endemism but under 
severe threat, was largely based on 
plant diversity,” says Dan Bebber.  
“In order to understand plant 
diversity, it is first necessary to 
describe it. Our study shows that 
this important process has been 
neglected, and should be given 
greater priority. Setting conservation 
priorities in coming years could 
well depend upon the effort that 
goes into species description and 
mapping.”
So blowing the dust off those old 
plant specimens in the bottom drawer 
will not only extend our knowledge of 
nature, it may even help to save the 
planet. 
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